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Rubric Made Using:
RubiStar ( http://rubistar.4teachers.org )


Oral Presentation Rubric : Final Project Patterns, Functions, Coordinating
Planes


Teacher Name: Mrs. Marnocha


Student Name:     ________________________________________


CATEGORY 4 3 2 1
Comprehension Student is able to


accurately answer
almost all questions
posed by
classmates about
the topic.


Student is able to
accurately answer
most questions
posed by
classmates about
the topic.


Student is able to
accurately answer a
few questions posed
by classmates about
the topic.


Student is unable to
accurately answer
questions posed by
classmates about
the topic.


Content Shows a full
understanding of the
topic.


Shows a good
understanding of the
topic.


Shows a good
understanding of
parts of the topic.


Does not seem to
understand the
topic very well.


Vocabulary Uses vocabulary
appropriate for the
audience. Extends
audience vocabulary
by defining words
that might be new to
most of the
audience.


Uses vocabulary
appropriate for the
audience. Includes
1-2 words that might
be new to most of
the audience, but
does not define
them.


Uses vocabulary
appropriate for the
audience. Does not
include any
vocabulary that
might be new to the
audience.


Uses several (5 or
more) words or
phrases that are not
understood by the
audience.


Collaboration
with Peers


Almost always
listens to, shares
with, and supports
the efforts of others
in the group. Tries to
keep people working
well together.


Usually listens to,
shares with, and
supports the efforts
of others in the
group. Does not
cause \"waves\" in
the group.


Often listens to,
shares with, and
supports the efforts
of others in the
group but
sometimes is not a
good team member.


Rarely listens to,
shares with, and
supports the efforts
of others in the
group. Often is not
a good team
member.


Evaluates Peers Fills out peer
evaluation
completely and
always gives scores
based on the
presentation rather
than other factors
(e.g., person is a
close friend).


Fills out almost all of
the peer evaluation
and always gives
scores based on the
presentation rather
than other factors
(e.g., person is a
close friend).


Fills out most of the
peer evaluation and
always gives scores
based on the
presentation rather
than other factors
(e.g., person is a
close friend).


Fills out most of the
peer evaluation but
scoring appears to
be biased.


Time-Limit Presentation is 5-6
minutes long.


Presentation is 4
minutes long.


Presentation is 3
minutes long.


Presentation is less
than 3 minutes OR
more than 6
minutes.
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Alphabet Coordinates
Student Name:_______________________________________


Coordinates:     (8,2) (5,9) (5,3) (7,11)(7,11)      
(12,10) (6,1) (12,4) (10,11)       (1,12) (1,6) (11,6) (5,3)


Message:____________________________________________


Answer in ordered pairs :_______________________________
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Calendar Planner for UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, functions and coordinate plane


Week 2 - Functions                         


	 Action 	 Monday 	 Tuesday 	 Wednesday 	 Thursday 	 Friday


	 Essential & 
	 Topical
	 Question


	 Learning
	 Plan


	 Assessment


	 Comments, 
	 Extensions &  
	 Reflections


What does inverse mean? 
When might we use it? 


Introduce a “function 
Machine”. Identifying 
input and output. Start a 
drawing of a circle, send 
it down a line everyone 
adds something, what is 
the output? Use numbers 
and rules - practice
with white boards.


Visual assessment as you 
have kids hold up their 
white boards. Try to 
check off 5 students on 
each problem. 


After practice   
using inverse  
operations.


Look at home for things 
that go in - and some-
thing different comes 
out!


Quick review of  
patterns. With our math 
patterns we’ve predicted 
growing patterns. What 
is something that pat-
terns would be useful 
for?


Groups of 3. Function 
machine using dice.
Student 1: Shake dice for 
input.
Student 2: Shake dice
state rule.
Student 3: Figure  
output and record.


Students will turn in the 
tables they make for the 
Function Machine with 
dice.


Have them then give and 
output, name a rule and 
see if they can figure the 
input!


Find an example of when 
you would have to invert. 
(i.e. 


What happens when we 
have two steps to com-
plete?


Review of money


http://mathfactcafe.com 
(Use worksheet)
Students will review money 
values, make patterns with 
money, find sums of coin 
patterns, make up rules.


Students will turn in 
money review worksheet. 
Students will show patterns 
made with money, record 
coins and amounts and 
totals.


Look at home or grocery 
store to find items that are 
packaged with multiple 
items per pkg. or carton. 
Make a function table w/
total # of items in # of 
pkgs. Include function.


What is a tessellation?
Think about patterns, 
think about nature.
Can anyone predict?


Students will  
produce, name,  
and briefly explain their 
tesselations to the class. 
They will turn their 
tesselations in at the 
end of their presentation.


Is the order of which we do 
things  
important? Class discusses 
different examples.
(Recipes, projects)


Tesselations will 
be displayed in 
classroom.


Two operation  
functions. Draw a table on 
the board that shows that 
functions can involve more 
than one operation.  
Practice. Work in pairs us-
ing money.


Students will turn in work 
from doubled money chart. 
Input coin x 2
Add value of input coin.
Output: What combination 
of coins could make up the 
answer. 


Show answer by drawing a 
picture turn in work.


We will create our own 
tessellations. Think about 
patterns, repeating patterns 
with colors, sequence. 


Can you write a rule for 
your tesselation?


Vocabulary: inverse operation, function, rule
Objectives: Given the input of a function, use an operation or its inverse to find an output. Write input or output 
values for functions that represent one or two operations. Make a function table to represent a problem, and write 
a rule and an equation for it.








Calendar Planner for UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, functions and coordinate plane


Week 3 - Coordinate Plane        


	 Action 	 Monday 	 Tuesday 	 Wednesday 	 Thursday 	 Friday


	 Essential & 
	 Topical
	 Question


	 Learning
	 Plan


	 Assessment


	 Comments, 
	 Extensions &  
	 Reflections


Read "A Fly on the Wall" by 
Julie Glass. Book explaining 
how Descartes came up with 
the Cartesian Coordinate 
Plane. Work in groups.  
Create 3-D x (right) and  
y (up) axis on classroom 
floor. Label. Mark off  
increments of 5 on each 
axis. Move right, then up!


Review functions with 
one operation, two 
operations. Finding input 
and output when we 
know the rule.
Using white boards and a 
worksheet


Think, pair, share.
Students will work on 
white board, pair with a 
partner, share with the 
class. Visual 
assessment, checking off 
as many students on each 
action.


Think about 
ordered pairs.


Lets do aWord splash to 
review functions.
Three lines, each person 
write one thing, then sit 
down.
What do you see?


Students will work in 
groups of 4. They will each 
explain their coordinate 
plane to the class. They 
will be assessed on group 
work, axis labeling and 
explanation to group.
http://www.proteacher.net/
discussions/showthread
Check for understanding.


What is something that we 
might use a grid like this 
for? Bring your favorite 
map to school tomorrow.


Ordered pairs? Are they a 
row of shoes in order? 
Explain how ordered pairs 
are used to identify the 
location of points on plane.


Show state map.  
Use ordered pairs to iden-
tify the locations of points 
on the map. Then transfer 
that knowledge to Quad-
rant 1 of a  
coordinate plane on the 
overhead. Have students 
practice.


Students will be given an 
opportunity to work with 
a map if they did not have 
one. Everyone will be given 
3 places in Wisconsin and 
write down the place, the 
coordinates (ordered pairs) 
and the Hwy that runs 
through the town.


What does 2  
dimensional mean?


Students will turn in 
Horizontal and Vertical 
Distance worksheet. Also 
verbally explain how 
using subtraction you can 
find the length of lines on 
the x and y axis.


How might we use ordered 
pairs to write in code to 
each other?


Students will practice on 
Horizontal and Vertical 
Distance Worksheet. Stu-
dents will create their own 
rectangle and give ordered 
pairs.


Students will practice on 
Alphabet Coordinates, 
teacher will check before 
they  
create their own.  
Students will create their 
own plane and puzzle. 
Short message!


Students will turn in 
Alphabet Coordinates and 
also create their own 
private message example 
and turn that in as well.


Students will take home 
empty coordinate plane 
and plot their walk to 
school. Write in ordered 
pairs.


Do you fly a  
coordinate plane? 


Vocabulary: coordinate plane, ordered pairs, origin, translation, reflection, x & y axis
Objectives: Read and plot points in the first quadrant of the coordinate plane. Determine the side 
lengths of two-dimensional figures.








Calendar Planner for UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, functions and coordinate plane


Week 1 - Patterns                              


	 Action 	 Monday 	 Tuesday 	 Wednesday 	 Thursday 	 Friday
	


	 Essential & 
	 Topical
	 Question


	
	 Learning
	 Plan


	 Assessment


	 Comments, 
	 Extensions &  
	 Reflections


How can  
change be best 
represented 
mathematically?


1. Wordsplash of ideas 
where to find patterns
2. Students will be  
investigating where they 
find patterns in life.
A. Sight (shapes)
B. Sound (rhythms)
C. Kinesthetically(Dance)
D. Daily actions


1. Students will 
provide examples of pat-
terns in life. (i.e.)
A. Sight (picture)
B. Sound (songs)
C. Kinesthetically  
(movement/dance)
D. Daily actions


Possible extension for the 
evening - find patterns 
at home - bring in one to 
share.


Can patterns only be 
found in repeated deco-
rative designs?


1. Students will use  
patterns  they found in 
class, or from the  
extension. Model for them. 
(Repeating pattern)
2. With a partner 
students will look at their 
patterns and come up with 
a “rule” for the pattern


1. Students will 
share with class


2. Class will attempt the 
rule to create the pattern 
and give feedback, pos-
sible suggestions.


The rules at this point 
can be a bit 
far fetched.


How can we  
mathematically  
extend patterns?


Talk about 2,4,6,8...
and 1,2,4,8,16...
What would pattern be? 
(Growing pattern)
Work on predicting:
1, 4, 7, 10, 13, 16...
0, 2, 6, 14, 30, 62...
2, 12, 22, 32, 42, 52...


1. Students will 
practice extending the pat-
terns and  
determining rules in their 
math journals.


2. Students will come up 
with one of their own to 
share with class.


Possible extension for the 
evening - look specifical-
ly for growing patterns.


What can we do with the 
information that we gather 
from 
patterns?


1. Students will 
choose to do 3 
stations.


2. Students will turn in 
results of work at 3 sta-
tions.


Can anyone create a pat-
tern out of almost any-
thing?


Students will rotate
through 6 stations.
Madeline Hunter activi-
ties from About Teaching 
Mathematics
pgs. 148-156


Talk about the numbers 
that we get, their  
relationships and  
exploring functions  
next week.


Students will explore 
creating patterns out of 
anything that they would 
like - art, math, in nature, 
music - they will have half 
the class period to create  
something in pairs.


Students will 
present their 
creations/patterns 
to the class.
They will explain or teach 
the “rule” that goes with 
their pattern.


Student work can be dis-
played in class room.


Vocabulary: pattern, sequence, term, repeating pattern, growing pattern
Objective: Indentify, describe, extend and make generalizations about repeating and growing patterns.








The following are recommendations for differentiated instruction in regards to patterns, functions and relations.


Patterns


UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, Functions, & Coordinate Planes


Differentiated Instruction - Week 1


English Language Learners for Patterns:


Beginning Say: This is a geometric pattern. Geometric patterns have geomentric shapes in them.  
Have the students repeat.


Intermediate Ask: What geometric shapes make up this pattern? square, circle Say: This is a geometric pattern.


Advanced Write a number pattern. Have students tell the difference between a geometric pattern and a number 
pattern.


Going further for Patterns - Activites, Writing Prompts, Software Support


Intervention 
Activity Note: Have students write the rule for each of the three patterns in 4 before extending them. Remind 
students to check the rule of several numbers in the sequence.
Math Writing Prompt: Explain your thinking. Explain how you know if a pattern is a growing pattern or a  
shrinking pattern?
Software Support: Soar To Success Math - http://www.hmheducation.com/fl/gomath/digital_classroom_4.php


On Level
Activity Note: A rule can describe the relationship etween consectutive numbers in a pattern or between a  
number and its position in the pattern. Have students discuss how they use each rule.
Math Writing Prompt: Defend a choice. Describe the pattern 4, 8, 12, 16,...in two different ways.  
Which description would you use to find the seventh term? Why?
MegaMath - www.megamath.com


Challenge
Activity Note: Discuss different ways to describe each pattern, using what students observe about the  
differences between consecutive terms.
Math Writing Prompt Reasoning Here are the first numbers in three different patterns. Which pattern has only 
one possible rule? 2,4,...   2,3,8...    2,4,6,16...
Software Support: Destination Math - http://www.hmhinnovation.com/DM.php







The following are recommendations for differentiated instruction in regards to patterns, functions and  
coordinating planes.


Functions


UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, Functions, & Coordinate Planes


Differentiated Instruction - Week 2


English Language Learners for Functions:


+   -   x    ÷
Have students tell what operation each symbol represents. Write inverse operation. Say: Inverse operations are 
opposite operations. They undo each other.


Beginning Point and ask: Are addition and subtraction inverse operations? yes Multiplication and division? yes


Intermediate Ask: What is the inverse operation of addition? subtraction Of multiplication? division


Advanced Have students identify the inverse operation.


Intervention 
Activity Note: If necessary, help students select inputs for the functions using subtraction and division to avoid 
negative or fractional outputs.
Math Writing Prompt: Explain your thinking. Marcy drew a function machine with the rule add8.  
The machine showed an input of 6 and an output of 12. Is the drawing correct? Explain why or why not.
Software Support: Soar To Success Math - http://www.hmheducation.com/fl/gomath/digital_classroom_4.php


On Level
Activity Note: Students may try to determine a function rule by looking at only the first one or two input  
values. Stress the importance of testing the rule on several paris of values to be sure it is correct.
Math Writing Prompt: Why is it helpful to have 3 or 4 inputs in a data table to determine a rule?  
Provide an example.
Software Support: MegaMath - www.megamath.com


Challenge
Activity Note: Challenge student pairs to write their own equation in the form y = and make a function table for 
5 different values of x.
Math Writing Prompt: Patterns Explain any patterns you see in the table.
input      2   4   6    8
output    5   9  13  17
Software Support: Destination Math - http://www.hmhinnovation.com/DM.php







The following are recommendations for differentiated instruction in regards to patterns, functions and  
coordinating planes.


Coordinating Planes:


UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, Functions, & Coordinate Planes


Differentiated Instruction - Week 3


English Language Learners for Functions:


Show students an example of a coordinate plane. Write coordinate plane. Say: A coordinate plane can be used to 
plot locations, such as a map.


Beginning Say: This is quadrant 1 of the coordinate plane. have students repeat.


Intermediate Ask: Is this a graph? no Say: This is quadrant 1 of the _________. coordinate plane


Advanced Have students tell the difference between a grpah and the coordinate plane.


Intervention 
Activity Note: If students are having difficulty remembering how to plot the points, use the reminder up, across.
Math Writing Prompt: Plotting Points  On a coordinate grid, plot any 3 points. Identify the coordinates for 
each point. Explain how you determined the coordinates.
Software Support: Soar To Success Math - http://www.hmheducation.com/fl/gomath/digital_classroom_4.php


On Level
Activity Note: Review the properties of trapezoids and triangles and the definition of the term isosceles before 
students begin this activity.
Math Writing Prompt: Reasoning  Does each point on the coordinate plane have exactly one set of  
coordinates? Explain your answer.
Software Support: MegaMath - www.megamath.com


Challenge
Activity Note: Stress the importance of drawing the lines in order. For students who finish early, have them 
draw another irregular polygon and list the coordinates of the vertices.
Math Writing Prompt: Create your own. Draw a rectangle on the coorginate plane with an area of 24 square 
units and a perimeter of 22 units. 
Software Support: Destination Math - http://www.hmhinnovation.com/DM.php
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The following are recommendations for differentiated instruction in regards to patterns, functions and  
coordinating planes.


Review and Extensions


Week 1: Patterns


Week 2: Functions


Weeks 3: Coordinate Planes


UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, Functions, & Coordinate Planes


Differentiated Instruction - Week 4








Horizontal and Veritcal Distance (Work in pairs please)


Students Name: 1._________________2.__________________ 
Remember we always identify x then y. Move right then up!
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1. Plot a point at (1,10). Label the Point A. 
2. Plot a point at (1,7). Label the point B.
3. Plot a point at (8,10). Label the point C. 
4. Plot a point at (8,7). Label the point D.
Connect the point to form a rectangle (quadrilateral).
 
5. Explain how subtraction can be used to find the 
lengths of the line segments AB and AC. Answer on 
back. Then give a real world example of when we might 
need to use this.


6. In the coordinate plane shown below, draw a rectangle 
that is not a square. Please write the ordered pairs for the 
vertices (the vertical lines) of the rectangle.


7. Write a subtraction number sentence to represent the 
length of the rectangle, and write a subtraction number 
sentence to represent its width.


Length________________________________________


Width________________________________________


Vertical








Identifying Place and Coordinates
Students Name: _________________________________________
You will look at your map and pick out three cities or towns you would like to travel too. After our discussion about 
maps and coordinates, you will:
1.Write the name of the three cities or towns you would like to explore.
2. Look at the map coordinates and write down the ordered pair of that location. Remember across, then up!
3. Identify which highway goes through or very near your destimation.


1.			     	 1.							       1.


2.			    	  2.							       2.


3.			     	 3.							       3.


Destination			   Coordinates					     Highway


Challenge: Find the city we live in right now, write down the name and the coordinates. Find the highways that 
would take you to one of your destinations. Write answer below.


4.			     	 4.							       4.








Identifying Patterns and Rules
Students Name: _________________________________________
From the patterns you found yesterday, pick one in each category and see if you can determine how that pattern 
could be determined mathematically.
1. Write category in colored box on left. Write or draw examples on right. Work should be done neatly.
2. Please list at least two for each category. 10 total points for worksheet.


Sight


Sound


Movement


Daily  
Activities


My Finds


1. I see a pattern on the United States Flag.
2. I see a pattern on the floor.
3. The quilt on my bed has a repeating pattern


1. I hear a pattern in the song on the radio
2. I have to clap patterns or beats in music class.


1. I have to know a pattern to do a certain dance.
2. My brother is triple jumper and he has a pattern to his steps.


1. I have school 5 days and I’m off 2 days.
2. My dad works 4 days and is off 3 days.
3. I brush my teeth, go to bed, wake up and brush my teeth


1. My cousin is blind and I can “feel” patterns in her books called braille.


Rule: For my quilt on my bed, my mom used 1 red square, 2 blue squares.
1 - 2 - 1 - 2 - 1 - 2 - 1 - 2 


Rule: For the song I am playing on my trumpet the chorus is a pattern of notes.
1234 rest 1 2 3 4 rest 1234 rest 1 2 3 4 rest 1234 rest


Rule: For the dance we are learning in gym it is a pattern of steps.
123 hop 123 hop 123 hop 123 hop 123 hop 123 hop 123 hop


Rule: For school
12345 12 12345 12 12345 12 12345 12


Rule: For Braille text
A certain number of bumps means it is a certain letter. 








Identifying Patterns
Students Name: _________________________________________
Look around you, listen, move around, think about nature, think about your day. Where might we find patterns? 
Can you find patterns in the following categories? Or think of some differnt places we may find patterns! Write or 
draw what you find.
1. Write category in colored box on left. Write or draw examples on right. Work should be done neatly.
2. Please list at least two for each category. 10 total points for worksheet.


Sight


Sound


Movement


Daily  
Activities


My Finds


1. I see a pattern on the United States Flag.
2. I see a pattern on the floor.
3. The quilt on my bed has a repeating pattern


1. I hear a pattern in the song on the radio
2. I have to clap patterns or beats in music class.


1. I have to know a pattern to do a certain dance.
2. My brother is triple jumper and he has a pattern to his steps.


1. I have school 5 days and I’m off 2 days.
2. My dad works 4 days and is off 3 days.
3. I brush my teeth, go to bed, wake up and brush my teeth


1. My cousin is blind and I can “feel” patterns in her books called braille.








RubiStar
  


Rubric Made Using:
RubiStar ( http://rubistar.4teachers.org )


Oral Presentation Rubric : Creating Patterns & Explaining Rules


Teacher Name: Mrs. Marnocha


Student Name:     ________________________________________


CATEGORY 4 3 2 1
Comprehension Student is able to


accurately answer
almost all questions
posed by
classmates about
the topic.


Student is able to
accurately answer
most questions
posed by
classmates about
the topic.


Student is able to
accurately answer a
few questions posed
by classmates about
the topic.


Student is unable to
accurately answer
questions posed by
classmates about
the topic.


Collaboration
with Peers


Almost always
listens to, shares
with, and supports
the efforts of others
in the group. Tries to
keep people working
well together.


Usually listens to,
shares with, and
supports the efforts
of others in the
group. Does not
cause \"waves\" in
the group.


Often listens to,
shares with, and
supports the efforts
of others in the
group but
sometimes is not a
good team member.


Rarely listens to,
shares with, and
supports the efforts
of others in the
group. Often is not
a good team
member.


Content Shows a full
understanding of the
topic.


Shows a good
understanding of the
topic.


Shows a good
understanding of
parts of the topic.


Does not seem to
understand the
topic very well.


Time-Limit Presentation is 5-6
minutes long.


Presentation is 4
minutes long.


Presentation is 3
minutes long.


Presentation is less
than 3 minutes OR
more than 6
minutes.


Volume Volume is loud
enough to be heard
by all audience
members throughout
the presentation.


Volume is loud
enough to be heard
by all audience
members at least
90% of the time.


Volume is loud
enough to be heard
by all audience
members at least
80% of the time.


Volume often too
soft to be heard by
all audience
members.
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Discovering, Understanding and Explaining Patterns Rubric – 4th Grade Math 
 
Student Name:__________________________________________________ 
Total points:________________Comments:___________________________ 
______________________________________________________________ 
 


 
 
 


CATEGORY  4  3  2  1  


Diagrams and Sketches  Diagrams and/or sketches 
are clear and greatly add to 
the reader\'s understanding 
of the procedure(s).  


Diagrams and/or sketches 
are clear and easy to 
understand.  


Diagrams and/or sketches 
are somewhat difficult to 
understand.  


Diagrams and/or sketches 
are difficult to understand 
or are not used.  


Use of Manipulatives  Student always listens and 
follows directions and only 
uses manipulatives as 
instructed.  


Student typically listens 
and follows directions and 
uses manipulatives as 
instructed most of the time.  


Student sometimes listens 
and follows directions and 
uses manipulatives 
appropriately when 
reminded.  


Student rarely listens and 
often \"plays\" with the 
manipulatives instead of 
using them as instructed.  


Working with Others  Student was an engaged 
partner, listening to 
suggestions of others and 
working cooperatively 
throughout lesson.  


Student was an engaged 
partner but had trouble 
listening to others and/or 
working cooperatively.  


Student cooperated with 
others, but needed 
prompting to stay on-task.  


Student did not work 
effectively with others.  


Explanation  Explanation is detailed and 
clear.  


Explanation is clear.  Explanation is a little 
difficult to understand, but 
includes critical 
components.  


Explanation is difficult to 
understand and is missing 
several components OR 
was not included.  


Completion  All problems are 
completed.  


All but one of the problems 
are completed.  


All but two of the 
problems are completed.  


Several of the problems 
are not completed.  







 








Tessellation
Students Name:_______________________________________________________
Name of tessellation:___________________________________________________
Artist  statement: (Rule for tesselation - explanation of color, pattern, etc. use math language)
___________________________________________________________________








Understanding By Design Unit On Operations & Algebraic Thinking:  
Understanding Patterns, Functions, Coordinating Planes Grade 4   Curriculum and Assessment: Mr. Mike Rospenda 12/5/11 
 


Title of Unit Operations & Algebraic Thinking: 
Understanding Patterns, Functions, Coordinating Planes 


Grade Level 4th Grade 


Curriculum Area Math/Algebra (transition to Geometry) Time Frame Up to 4 weeks 
Developed By Jan Marnocha 
Sources used: www.scholastic.com 


Math Expressions – Volume 2 
www.MathFactCafe.com 
www.proteacher.net 
www.nj.gov/education/aps/.../Mathematics_Areas_of_Focus_4th.pdf 
 


Identify Desired Results (Stage 1) 
Content Standards 
Common Core Standards Mathematics » Grade 4 » Operations & Algebraic Thinking 
Use the four operations with whole numbers to solve problems. 
4.OA.1. Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent 
verbal statements of multiplicative comparisons as multiplication equations. 
4.OA.2. Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown number to 
represent the problem, distinguishing multiplicative comparison from additive comparison.1 
4.OA.3. Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders 
must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental 
computation and estimation strategies including rounding. 
Gain familiarity with factors and multiples. 
4.OA.4. Find all factor pairs for a whole number in the range 1–100. Recognize that a whole number is a multiple of each of its factors. Determine whether a given whole 
number in the range 1–100 is a multiple of a given one-digit number. Determine whether a given whole number in the range 1–100 is prime or composite. 
Generate and analyze patterns. 
4.OA.5. Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern that were not explicit in the rule itself. For example, given 
the rule “Add 3” and the starting number 1, generate terms in the resulting sequence and observe that the terms appear to alternate between odd and even numbers. 
Explain informally why the numbers will continue to alternate in this way. 
National Math Standards Grades 3–5 Expectations:  
In grades 3–5 all students should–describe, extend, and make generalizations about geometric and numeric patterns;  
represent and analyze patterns and functions, using words, tables, and graphs. 
 


Understandings Essential Questions 
Overarching Understanding Overarching Topical 


 
Big Idea for Unit: Algebra provides language through which we communicate 
the patterns in mathematics.  
 


Related Misconceptions 


 
Patterns: 


1. How can change be best 
represented mathematically? 


2. How can patterns and 


 
1. What are the characteristics of 


a pattern? 
2. When might you use a 


pattern? 







 
Students sometimes recognize a relationship between two steps in a growing pattern 
and assume they have identified the functional relationship.  
 
 
 


functions be used as tools to 
best describe and help explain 
a real-life situation?  


Functions:  
3. How are patterns of change 


related to the behavior of 
functions? 


Coordinate Plane: 
4. How can we best represent 


and verify geometrical 
&algebraic relationships? 


 


3. What are the characteristics of 
a function? 


4. When might you use a 
function? 


5. What are the characteristics of 
a coordinate plane? 


6. When might you use a 
coordinate plane? 


7. When might you use these 
three things together? 


Knowledge 
Students will know… 


Skills 
Students will be able to… 


1. All students will represent and analyze relationships among variable 
quantities and solve problems involving patterns, functions, and algebraic 
concepts and processes.  


2. The symbolic language of algebra is used to communicate and generalize the 
patterns in mathematics.  


3. Algebraic representation can be used to generalize patterns and 
relationships.  


4. Patterns, relations and functions, can be represented graphically, 
numerically, symbolically or verbally. 


5. Make the important connection between geometry and algebra with the 
facilitation and visualization of algebraic relationships as well as an 
analytical understanding of geometry. 


 


Recognize, describe, extend and create patterns. 
• Descriptions using words, number sentences/expressions, graphs, tables, 


variables. 
• Sequences that stop or that continue infinitely. 
• Whole number patterns that grow or shrink as a result of repeatedly 


adding, subtracting, multiplying by, or dividing by a fixed number. 
• Sequences can often be extended in more than one way. 
• Investigate the occurrence of geometry in nature and art. 


 
Use concrete and pictorial models to explore the basic concept of a 
function. 
• Input/output tables, T-Charts 
• Combining two function machines 
• Reversing a function machine 


 
Locate and name points in the first quadrant on a coordinate grid. 
• Use coordinates to give or follow directions from one point to another 


on a map or grid. 
 


Assessment Evidence (Stage 2) 
 
Performance Task Description – Week 1 - Patterns 


Goal Describe, extend and make generalizations about repeating and growing & shrinking patterns. Extend a pattern in more than one way. 
Role Explain and produce repeating and growing patterns.  


Audience 4th grade classmates, teacher and possible principal 
Situation Challenge involves making connections to mathematical and real life applications of patterns 


Product/Performance 
1. Real life examples of patterns in art, music, life, numbers  2. Creating rules for patterns 3. Show the extension of patterns 4. Student 
presentation and explanation 5. Students will participate in M. Hunter math activities 


Standards There are different assessments for each day of the week and each activity 







 
Performance Task Description – Week 2 - Functions 


Goal 
Given input and output of a function, use an operation or its inverse to find an output. Write input or output values for functions that 
represent one or two operations. Make a function table to represent a problem, and write a rule and an equation for it. 


Role Use concrete and pictorial models to explore the basic concept of a function. 
Audience 4th grade classmates, teacher and possible principal 
Situation Challenge involves making connections to mathematical and real life applications of patterns 


Product/Performance 
1. Visual assessment of input/output on white boards  2. Function machine game with dice (input/output) 3. Money review, find sums of 
coin patterns 4. Student turn in worksheets of chart with two operations for output 5. Students will produce tessellations and present them 


Standards There are different assessments for each day of the week and each activity 


 
Performance Task Description – Week 3 -  Coordinate Plane 


Goal Read and plot points in the first quadrant of the coordinate plane. Determine the side lengths of two-dimensional figures. 
Role Locate and name points in the first quadrant on a coordinate grid.  


Audience 4th grade classmates, teacher and possible principal 
Situation Challenge involves making connections to mathematical and real life applications of patterns 


Product/Performance 
1. Think, pair, share understanding of two step operations  2. Make 3D coordinate plane 3. Find coordinates on maps 4. Alphabet 
Coordinates (code) 5. Horizontal and Vertical Distance 


Standards There are different assessments for each day of the week and each activity 


 
Performance Task Description – Week 4 – Review and Connections 


Goal Students will be reviewing patterns, functions and coordinate planes. Continue to make strong connections and ask questions. 
Role You are making connections and collecting as much information as possible. 


Audience 4th grade classmates, teacher and possible principal 
Situation You are preparing and creating the final project of your choice and presenting it to the class. 


Product/Performance 1. Final project of students choice. Individual or group project involving patterns, functions or coordinating planes. 
Standards Final project is assessed by peers and teacher. Rubric created by students. 


Other Evidence 
Students will be participating in many different activities and lessons – they will be doing higher level thinking, making real life connections, transferring knowledge, 
working in groups, working individually, producing products and activities. They will be assessing each other and giving each other feedback as well as checking in with 
the teacher who will be assessing, giving feedback and most importantly checking for understanding and transfer of knowledge. 


Learning Plan (Stage 3) 
Where are your students headed?  Where have 
they been?  How will you make sure the 
students know where they are going? 


We will want students making connections that involve seeing relationships between different topics and 
drawing on those relationships as we move through the 3 weeks. The connections are important so the 
student understand how mathematics is used in science, social studies, and the arts. Students will be 
assessed on different activities, projects and presentations daily. 


How will you hook students at the beginning of 
the unit? 


Patterns: Playing a strong musical piece playing loudly with a definite pattern. Showing striking pictures 
in nature with obvious and strong patterns to their structure. 
Functions: Human Function Machine Game 
Coordinate Planes: Scavenger Hunt in school 







What events will help students experience and 
explore the big idea and questions in the unit?  
How will you equip them with needed skills and 
knowledge? 


Big Idea for Unit: Algebra provides language through which we communicate the patterns in 
mathematics.  
Patterns: 
1.Real life examples of patterns in art, music, life, numbers  2. Creating rules for patterns 3. Show the 
extension of patterns 4. Student presentation and explanation 5. Students will participate in M. Hunter 
math activities 
 
Functions:  
1. Visual assessment of input/output on white boards  2. Function machine game with dice (input/output) 
3. Money review, find sums of coin patterns 4. Student turn in worksheets of chart with two operations for 
output 5. Students will produce tessellations and present them. 
 
Coordinate Planes: 
1. Think, pair, share understanding of two step operations  2. Make 3D coordinate plane 3. Find 
coordinates on maps 4. Alphabet Coordinates (code) 5. Horizontal and Vertical Distance 
 
Through appealing to students visually, auditorially, kinesthetically, tacitly and other varied approaches 
for the understanding and connection to real life applications of patterns, functions and coordinate planes. 
 


How will you cause students to reflect and 
rethink?  How will you guide them in rehearsing, 
revising, and refining their work? 


Student will be given writing prompts, time and activities to practice and explore together and alone, peer 
assessment, visually demonstrating and presenting orally. A chance to deliver the same information but in 
varied formats. Make real life connections and have choices. 


How will you help students to exhibit and self-
evaluate their growing skills, knowledge, and 
understanding throughout the unit? 


Student will be producing projects, giving oral presentations, writing in math journals, teaching and 
explaining to each other and to the teachers. Presentations and projects may be recorded or put on display. 


How will you tailor and otherwise personalize 
the learning plan to optimize the engagement 
and effectiveness of ALL students, without 
compromising the goals of the unit? 


There are differentiated learning plans for all weeks of the unit. The teacher will be willing and flexible to 
change the unit as it progresses to best fit the needs of all students without compromising the goals of the 
until. 


How will you organize and sequence the 
learning activities to optimize the engagement 
and achievement of ALL students? 


All activities will be done at the same time. The differentiation will use the same information but possibly 
changing 1. The amount of work to be done 2. The level of thinking 3. The modality in which the work is 
completed.  See Differentiated Learning sheets. 


 
 
From:  Wiggins, Grant and J. Mc Tighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development 
   ISBN # 0-87120-313-8 (ppk) 








Calendar Planner for UbD 4th Grade Unit (4 weeks)
Operations & Algebraic Thinking: Understanding patterns, functions and coordinate plane


Week - Review and Extensions: Patterns, Functions and Coordinate Plane


	 Action 	 Monday 	 Tuesday 	 Wednesday 	 Thursday 	 Friday


	 Essential & 
	 Topical
	 Question


	 Learning
	 Plan


	 Assessment


	 Comments, 
	 Extensions &  
	 Reflections


Review graphing and 
equation or a function on a 
coordinate grid.


Look at projects and 
things created the first 
week when patterns 
and functions were 
introduced. Review how 
things were created, what 
would they do differently. 
Game show format for 
review.


Check to make sure 
students can extend the 
non-numerical
pattern correctly.
Check to make sure 
student recognizes both 
operations.


Have students  
thinking of any other 
possible questions.


Review of extending 
nonnumeric and  
numeric patterns and  
determining a rule for a 
function table; 


Look at projects and things 
created the first week when 
coordinate planes were 
introduced. Review how 
things were created, what 
would they do differently.  
Game show format for 
review.


Check to make sure 
students can recognize the 
rule of a function. Check 
to make sure students 
move right first then up 
when using horizontal 
and vertical movement for 
plotting points.


Have students think about 
patterns, functions and co-
ordinate planes and what 
they might want to create.


What do you want to learn, 
make, present in regards to 
Patterns, Functions or  
Coordinate Planes?


Students will determine 
if they would like to work 
alone or with a partner. 
Must be something that 
can be done in two class 
periods. Will provide rea-
sonable materials.


Students will spend the 
class period planning and 
executing ideas.


They will be assessed on 
using time wisely, working 
a group and coming up 
with a preliminary plan.


Remind students to bring 
in any supplies that they 
need or to request so the 
teacher can bring them in.


How do you feel about what 
you are going to present? 
Let's do a word splash. 
What do you see?


Students will evaluate each 
others projects with a rubric 
they have created.


Does anyone have any 
questions or need help? 
Present questions to the 
entire class - have the 
students make recommen-
dations.


Projects will be  
displayed in the classroom. 
Possibly invite the principal 
in to view.


Students will spend time 
needed to complete and 
presentations will begin. 
Students will need to pres-
ent teacher with a plan 
before they start.


Students will spend the 
class period executing 
ideas. They will be assessed 
on using time wisely, work-
ing in a group, finalization 
of plan and respectful 
input for others.


Remind students to bring 
in any supplies that they 
need or to request so the 
teacher can bring them in.


Students will present their 
projects to class.
Time will be determined by 
number of groups that have 
formed. 
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What Is Next?
Look at the picture patterns below and draw the next picture in the pattern. 


Math and Manipulatives (Science)


Color the pictures.
Early Childhood Thematic Book: Weather © Teacher's Friend, a Scholastic Company












Count the value of all coins. Circle the total amount.
1)


 21¢  36¢ 


 26¢  41¢ 


2)
 50¢  45¢ 


 35¢  55¢ 


3)
 35¢  25¢ 


 30¢  45¢ 


4)  20¢  30¢ 


 25¢  15¢ 


5)  30¢  20¢ 


 15¢  25¢ 


6)
 66¢  61¢ 


 41¢  51¢ 


7)  22¢  12¢ 


 27¢  17¢ 


8)
 55¢  50¢ 


 45¢  60¢ 


9)
 46¢  36¢ 


 31¢  41¢ 


10)   2¢   7¢ 


 12¢  17¢ 


11)
 27¢  32¢ 


 37¢  17¢ 


12)
 35¢  40¢ 


 20¢  30¢ 


Multiple Choice Answer
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